Quantitative Proteomics Analysis of Camelina sativa Seeds Overexpressing the AGG3 Gene to Identify the Proteomic Basis of Increased Yield and Stress Tolerance.
Camelina sativa, a close relative of Arabidopsis, is an oilseed plant that is emerging as an important biofuel resource. The genome and transcriptome maps of Camelina have become available recently, but its proteome composition remained unexplored. A labeling LC-based quantitative proteomics approach was applied to decipher the Camelina seed proteome, which led to the identification of 1532 proteins. In addition, the effect of overexpression of the Arabidopsis G-protein γ subunit 3 (AGG3) on the Camelina seed proteome was elucidated to identify the proteomic basis of its increased seed size and improved stress tolerance. The comparative analysis showed a significantly higher expression of proteins involved in primary and secondary metabolism, nucleic acid and protein metabolism, and abscisic acid related responses, corroborating the physiological effects of AGG3 overexpression. More importantly, the proteomic data suggested involvement of the AGG3 protein in the regulation of oxidative stress and heavy metal stress tolerance. These observations were confirmed by the physiological and biochemical characterization of AGG3-overexpressing seeds, which exhibit a higher tolerance to exogenous cadmium in a glutathione-dependent manner. The activity of multiple redox-regulating enzymes is higher in seeds expressing enhanced levels of AGG3. Overall, these data provide critical evidence for the role of redox regulation by the AGG3 protein in mediating important seed-related traits.